An ultrasound evaluation of the relationship between changes in the lumbar perimuscular layer and Body Mass Index in people with non-specific lower back pain by De Coninck, K et al.
Kent Academic Repository
Full text document (pdf)
Copyright & reuse
Content in the Kent Academic Repository is made available for research purposes. Unless otherwise stated all
content is protected by copyright and in the absence of an open licence (eg Creative Commons), permissions 
for further reuse of content should be sought from the publisher, author or other copyright holder. 
Versions of research
The version in the Kent Academic Repository may differ from the final published version. 
Users are advised to check http://kar.kent.ac.uk for the status of the paper. Users should always cite the 
published version of record.
Enquiries
For any further enquiries regarding the licence status of this document, please contact: 
researchsupport@kent.ac.uk
If you believe this document infringes copyright then please contact the KAR admin team with the take-down 
information provided at http://kar.kent.ac.uk/contact.html
Citation for published version
De Coninck, K and Passfield, Louis and Arkesteijn, Marco and Dietz, Kristina Charlotte  (2012)
An ultrasound evaluation of the relationship between changes in the lumbar perimuscular layer
and Body Mass Index in people with non-specific lower back pain.    In: Fascia Research Conference,
28-30 March 2012, Vancouver, Canada.     (Unpublished)
DOI
http://doi.org/10.1016/j.jbmt.2012.01.065




An ultrasound evaluation of the relationship between changes in the lumbar 
perimuscular layer and Body Mass Index in people with non-specific lower 
back pain 
 
Kyra De Coninck, Louis Passfield, Marco Arkesteijn, Kristina Charlotte Dietz 
Centre for Sports Studies, University of Kent, Chatham Maritime, ME4 4AG, UK 
Phone: +44 1634 88 88 58 ʹ Fax:+44 1634 88 88 90 ʹEmail:K.De-Coninck@kent.ac.uk 
 
BACKGROUND  Mechanisms underlying non-specific lower back pain are still poorly understood. In 
an ultrasound-based study, Langevin et al. [1] found differences in the lumbar connective tissue 
structures in people with non-specific lower back pain (LBP) compared to people without (no-LBP). 
The aim of this study is to extend the work of Langevin and colleagues, and evaluate the relationship 
between the lumbar perimuscular layer and Body Mass Index (BMI) in LBP and no-LBP people. 
METHODS This study is a cross-sectional study design. Ultrasound imaging was used to investigate 
the echogenicity and thickness of the lumbar perimuscular layer in 45 participants (31 LBP, 14 no-
LBP). The outcome measures were the thickness and echogenicity of the lumbar perimuscular layer. 
Longitudinal B-Mode ultrasound images were taken bi-laterally on an area 2 cm lateral to the 
midpoint between the spinous processes of  L2-3,at a frequency of 18MHz, depth of 3 cm, 
(EsoateMyLab 25Gold, Firenze, Italy)  using a 4 cm  linear probe (Esaote LA435, Firenze, Italy) . 
Images were converted to grey-scale in Matlab (Mathworks, USA). The borders of the perimuscular 
layer were identified by a blinded investigator. Thickness was calculated in pixels and echogenicity as 
the average grey-scale value. Data was analysed using ANCOVA and linear regression. 
RESULTS The LBP and no-LBP groups did not significantly differ in age, sex, BMI or level of physical 
activity.  Age (r= .452, p =.002) and BMI (r= .374, p =.013) showed significant positive correlations 
with perimuscular thickness, but not with perimuscular echogenicity. BMI significantly predicted 
perimuscular thickness (ANCOVA: p = .016), whereas group membership did not (ANCOVA:p=.168).  
Perimuscular echogenicity could be significantly predicted only by considering the interaction 
between group membership and BMI. The interaction between BMI and group membership 
accounted for 16% of the observed changes in perimuscular echogenicity (ANCOVA:p=.006). The 
interaction arose because in the no-LBP group, echogenicity significantly decreased as BMI increased 
(Regression:p = .005). In contrast, there was no systematic relationship between perimuscular 
echogenicity and BMI in the LBP group (Regression:p = .391). 
CONCLUSIONS Measurements of echogenicity can only be accounted for by considering group 
membership (LBP and no-LBP) and BMI values jointly. The relationship between BMI and 
echogenicity (negative correlation) in the no-LBP group is not found in participants with LBP. 
Possible causes, which require further investigation, include: sub-failure, changes in movement 
patterns, chronic inflammation, fibrosis, and/or fatty tissue infiltration. 
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